Abstract. Homogeneous catalytic oxidation of o-substituted aniline derivatives by dioxygen under ambient conditions has been studied. Systems exemplifying two fundamental mechanisms are described. Molecular oxygen may enter the catalytic cycle via either dioxygen complex formation, or the generation of RO' radicals via oxidation by metal salts. 2-Aminophenol is 2catalytically converted to 2-aminophenoxazin-3-one (APX) via a series of H-abstraction and addition steps in the presence of triphenylphosphinecobaloxime(II), which readily forms dioxygen complexes. A methyl-substituted 1,5-benzodiazepine (13) derived from o-phenylenediamine undergoes a methyl to formyl group oxidation catalyzed by manganese(II1) salts via a free-radical process of remarkable selectivity.
INTRODUCTION
Oxidation with dioxygen under mild conditions, catalyzed by transition metal complexes is important with respect to both the modeling of oxygenase enzymes and synthetic applications. In order to be able to design catalyst systems of high activity and selectivity, the elucidation of mechanistic details is of considerable importance. Extensive work has been done on various types of dioxygen activating systems, and catalysts are available for the oxidation of different classes of organic compounds, such as alkanes, alkenes, aromatics, phenols, catechols, thiols, thioethers, amines, phosphines, etc. [1,2]. Complexes of iron, copper, cobalt, ruthenium, rhodium, palladium are most often encountered as catalysts.
There have been numerous attempts to describe catalytic dioxygen activation in terms of various reaction mechanisms. A suitable reaction mechanism should explain how the dioxygen molecule is transformed into a reactive species. The latter may be either a free peroxy radical RO; formed from O2 and a free radical R': R' + O2 ___) RO; (1) or it may be a transition metal (M) dioxygen complex (superoxo, 1, or M-peroxo, 2) :
L-M n LnM02MLn it is a distinctive feature of the given catalytic system whether the interaction between the substrate and the activated form of dioxygen occurs by step (3) or (4).
In this paper we will survey the catalytic oxidation of o-substituted anilines and some of their derivatives. Of specific interest is the oxidative aldol condensation discovered in the case of 1,5-benzodiazepine 19, which is a derivative of o-phenylenediamine.
OXIDATIVE DEHYDROGENATION OF O-PHENYLENEDIAMINE
We have reported that o-phenylenediamine (OPD) can be converted to 2,3-diaminophenazine ( 
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Free BQDI undergoes 1,4-addition with coordinated OPD, a reaction required to create the skeleton which upon further stepwise dehydrogenation yields 2,3-diaminophenazine (3).
OXIDATIVE DEHYDROGENATION OF 2-AMINOPHENOL
We have previously reported that 2-aminophenol (AP) can be catalytically oxidized (dehydrogenated) at room temperature and 1 atm O2 to 2-aminophenoxazin-3-one (APX) in the presence of cobalt (11) Catalytic activity in this system is due to the formation of C O ( A T )~ complexes from cobalt(I1) ions and AT, which is deprotonated and SIN-bonded to cobalt(I1). No stable superoxocobalt(II1) complex can be detected in this system owing to its short lifetime. The catalytic cycle shown in Scheme 3 is proposed to describe product formation from coordinated, S-centered free radicals, which are also too reactive to be detected. There is a long induction period before reaction (14) starts. The rate of 02-uptake increases rapidly, indicating an autocatalytic behavior. Added manganese(II1) acetate eliminates the induction period. The mechanism proposed to interpret these observations is shown in eqs (15) -(19). 
